This paper puts forward a method of multi-source calibration and indoor positioning used for emergency rescue. Having integrating the existing positioning methods, it adapts to different location environments and can well meet the needs of China's indoor emergency rescue. According to the characteristics of our country's emergency rescue, the three-dimensional scene of the emergency rescue is constructed, which will improve the rescuers' ability to evacuate and save trapped person, ensure the safety of rescuers and the reliability of individual indoor rescue. The fusion thought of this kind of localization method provides an innovative idea for the technological innovation in various fields.
INTRODUCTION
Natural disasters and man-made accidents not only damage urban buildings but also do destructiveness to people's security of lives and property in different degrees.
Emergency rescue generally refers to activities and plans for prevention, preparedness, response and recovery for sudden, destructive emergencies. The characteristics of disasters and accidents are always unexpectedness, complexity and uncertainty, and so on. Therefore, quick, accurate and effective rescue measures must be adopted, or the damage degree will be expanded, bring huge threat and damage to public security and people's life, and even further evolve into a public crisis.
In the face of emergency rescue, there are many kinds of positioning methods in the domestic and foreign market; each has its own advantages and disadvantages.
1) Satellite
Satellite positioning technology can provide scene-aware services with less than 5m accuracy of outdoor location information. However, the shielding effect of the building greatly reduces the indoor positioning accuracy, and the high cost of the system makes it difficult to apply directly to the indoor environments (Wu Lun and Tong Qingxi, 2008) .
2) WIFI Wi-Fi location technology is a wireless local area network (WLAN) that consists of wireless access points, can realize the positioning, monitoring, and tracking tasks in complex environments. But the positioning calculation is based on the reference of the surrounding Wi-Fi signal strength synthesis map, or the Wi-Fi positioning is likely to have errors. In addition, Wi-Fi access point coverage area is limited, and is extremely susceptible to interference from other signals as well as the energy consumption of the locator is higher.
3) Bluetooth Bluetooth positioning is mainly used in a small range of positioning, such as single-story hall or warehouse. But for the complex space environments, the Bluetooth positioning system is poor in stability due to large interference by the noise signal. 4) RFID Through radio frequency non-contact two-way communication exchange of data, RFID (Radio Frequency Identification) positioning technology can achieve the purpose of mobile device identification and positioning. It can get the information of centimeter level positioning accuracy within a few milliseconds with the large range of transmission and low cost. However, RFID application of the location technology is limited, because RFID is not easy to integrate into the mobile devices and the distance role is short (generally up to tens of meters).
5) Ultrasound
The ultrasonic positioning mainly uses reflective ranging, and the location of the object is determined by triangulation and other algorithms. It has the advantages of high overall positioning precision and simple system structure, but easily affected by multipath effect and non-line-of-sight propagation, which will reduce the positioning accuracy. At the same time, it also requires a large amount of the underlying hardware infrastructure investment, higher overall costs.
The indoor and outdoor positioning technology used for emergency rescue has developed rapidly in recent years. In view of the shortcomings of massive and heterogeneous spatial-temporal data of the emergency rescue system in the aspects of organization and management, situational evolution, analysis and expression, plan deduction, etc. This paper presents the integrated positioning technology of indoor and outdoor multiple source calibration, which integrates the existing technology in the market and draws their advantages, provides a new and targeted auxiliary technical means for emergency rescue. (Arno Scharl,2007; Manoj Paul, 2006) Improve the ability of rescuers to evacuate and rescue trapped people. At the same time to protect the rescuers' safety in the implementation of the rescue process, provide the technical prerequisite for individual indoor rescue coordinated operations and a kind of visual command conditions for emergency command. Figure 1 shows the implementation of the positioning method. The multi-source calibration method of indoor and outdoor for emergency rescue is composed of GNSS technology, differential pressure altimeter, RFID calibration technology, inertial navigation technology and electronic compass technology. Taking into account the different indoor and outdoor conditions, as well as the lower positioning accuracy caused by building's shielding and other issues, we propose that Indoor and outdoor positioning situation were treated separately by checking whether GNSS data is locked. For outdoor location, we mix the data of GNSS and inertial navigation subsystem calculated through the internal Kalman filter so we can get the latest location information in any time. The indoor positioning mode is transferred when the GNSS data is locked. We install the RFID reader on the indoor moving object, place the radio frequency tag on the designated position of the building, and obtained the floor height data with the differential pressure sensor. The electronic tag constantly update the information, then the reader read the information transmitted by the electronic tag and use the electronic compass to constantly correct the position information calculated by inertial navigation subsystem, so as to obtain the high-precision indoor position data.
THE DESIGNING OF POSITIONING METHOD
In this way, we can get centimeter-level positioning accuracy of information in a few milliseconds and reduce the indoor calibration accuracy by using the RFID signal inside of the building, and then through a variety of calibration source, including the compass, accelerometer, gyroscope, etc., combined with inertial navigation algorithm, to accurately know position data of the mobile device at any time.
METHODS OF MULTIVARIATE CALIBRATION FOR LOCATION DATA

Differential Pressure Sensor Altimetry
We use differential pressure altimetry to measure floor height in the indoor navigation system. We use the barometric height sensor to measure the altitude through the change of the air pressure. The sensor will not be influenced by the obstacle during the course of measurement and can satisfy the high demand of the indoor positioning.
In this paper, the method of differential pressure altimetry is based on the physical characteristics of the trend of change of atmospheric pressure in the similar range which is roughly the same. And then the barometric altimetry results, come from terminals, will be accurate calibration by the way of reference station.
Suppose:" 0 h " represents the height of the reference point," 0 P " represents atmospheric pressure," 0 t "
represents temperature, The pressure of the mobile terminal measurement is " P " and the temperature is " R t ".The height of the measured point is " h", as shown in the formula (1) 0 0 18410(1 ) lg 273.15
P " and " P " are two isobaric surface, the average temperature between them is " m t ", the reference point temperature is denoted by " 0 t " and the measured temperature value of the receiving device is denoted by " R t ".For a base station, the temperature value of the base station and the measuring point can be considered the same within its range, that is m t = 0 t = R t .According to the formula (1) and formula (2) can get the height of the current measurement point.
Electronic Compass and Its Calibration Method
The electronic compass measures the weak earth magnetic field by the magneto resistive method, and obtains the angle between the direction of the advancing subject and the North Pole pointing in the geomagnetic field by the two magnetic field components in the horizontal direction and the vertical direction. In addition, we use a smoothing filter algorithm to improve the accuracy and stability of the compass. In the actual use of the electronic compass, it is very difficult for the plane defined by the x-axis and yaxis directions measured by the two magnetic induction elements to be parallel to the true gravity vertical plane.
There is a great probability of tilting and flipping when the terminals are in motion state, tilt errors may occur at any time. 
In formula (4), "  " is the dip component in the east-west direction, and "  " is the dip angle of the ground plane. The tilt error is influenced by both the ground plane inclination angle and the inclination angle of the compass. The greater inclination of the ground plane is, the inclination caused by the electronic compass inclination error will correspondingly increase.
Now we need to measure , , x y z three components, and the current inclination and state of the compass measured by tilt and rotation sensors. "Tilt" refers to the dip in the " x"axis direction, "rotation" refers to the angle in the " y "axis direction. By measuring the Hxc , Hyc , and Hzc , values in the three-dimensional space, the components of the Earth's magnetic field in the horizontal plane in the Hxe and Hye directions are calculated. By measuring the magnetic field component in the , , x y z , direction, the tilt sensor transmits the tilt and rotation angle to the embedded chip via the Synchronous Serial Interface (SSI). The tilt sensor converts the component to absolute angle by calculation.
According to the formula (5), the Hxe and the Hye of horizontal plane can be get through the calculation: cos sin sin sin cos cos sin
Hxe Hxc Hyc Hzc
Hye Hyc Hzc
2）Smoothing filtering algorithm The bias voltage, the analog to digital conversion, the sensor asymmetry and the nonlinear error will affect the accuracy of the output data. In addition, there are other magnetic fields in the environment, which will also affect the accuracy of the system. Smoothing filter processing can guarantee the stability of the compass system, and the calculated angle error is controlled within o 1 .
Figure 2. Smoothing filter algorithm diagram
Absolute angle values are calculated in turn through the individual buffers. When a new angle is generated and entered, the angle value in the last buffer will be removed, and the other values will be shifted one by one. The average value is calculated by using equation (6), which has excellent effect in reducing burst interference
3）Geomagnetic field interference calibration Electronic devices such as mobile phones have obvious interference to the electronic compass sensing magnetic field, which leads to the deviation of the magnetic sensor in the electronic compass. Interference factors caused by external magnetic field be brought into consideration, the measured value of the magnetic field strength  can be obtained by the vector addition operation of geomagnetic field  and magnetic field  of the position.
Magnetic interference  can be used as a fixed vector value in this position. In addition, the magnetic field will be subject to a number of factors of varying degrees of interference, in order to eliminate this uncertain magnetic field interference, finding the interference magnetic field through the calculation is the core solution.
When the device with the magnetic sensor rotates in all directions in the air, the measured values constitute the spatial geometry of a sphere. The surface of the sphere is a collection of sampling points, similar to the trajectory circle projected in a two-dimensional plane. Therefore, the center of the circle  
, ,
obtained from enough sample points to determine the size and direction of the interference vector. The calculation method is shown as formula (8):
Inertial Navigation
Inertial navigation is the process of obtaining velocity by integrating the position and integrating the total acceleration. The total acceleration refers to the sum of the acceleration due to gravity and the applied nongravitational acceleration. The inertial navigation system is composed of three parts: a navigation computer for integration, an accelerometer for acceleration measurement, and gravity model software for calculating the acceleration of gravity.
1）Smoothing filtering algorithm
The signal waveform becomes smoother through the digital filter processing. The algorithm is described as follows： Dynamic threshold and dynamic accuracy: The system continually updates the maximum and minimum values of the 3-axis acceleration, updated 50 times per sample, and the average value   2 Max Min  is called the "dynamic threshold". The next 50 samples use this threshold to determine whether the individual is taking steps. In addition to the dynamic thresholds, further smoothing filtering is performed with dynamic accuracy. The conditions for a step are defined as: When the acceleration curve crosses below the dynamic threshold, the slope of the acceleration curve is negative ( _ _ sample new sample old  ) Peak detection: The step counter calculates the number of steps based on the axis with the largest acceleration change in the , ,
x y z axis, or the step counter will ignore it if the acceleration change is too small.
Using this algorithm can work well, but sometimes it is too sensitive. When the pedometer vibrates very rapidly or very slowly due to reasons other than walking or running, the pace counter will also recognize it as a step, we need to filter and clean some invalid vibration signal in that to find a real rhythm of the pace, we use the "time scale" and "rules of action" to solve this problem in this paper. 2）Distance parameter solving After calculating the step parameter according to the above algorithm, we can use the formula to obtain the distance parameter.
D n S
 
D in the formula (9) indicates the distance; n represent steps; S represents the step width.
EXPERIMENTAL ANALYSIS OF MULTI -SOURCE CALIBRATION
RFID calibration can only measure the single point of data recorded in the label, single point data cannot be continuous between the processes data, and positioning accuracy depends on the RFID tag deployment distance, but if the density is too large, it will easily lead to read multiple data at same time, will also affect the positioning accuracy ( Gong Xuantao,Liu Zhiqin,Yue Jiangfeng and ZhongJie,2008) . RFID calibration trajectory shown in Figure 3 .
Figure 3. RFID calibration trajectory
If the electronic compass and the inertial navigation are combined use for positioning in the emergency rescue , the trajectory can be plotted in an incremental manner, but due to the impact of the athlete's own instability, even if the jump in place, will be considered to be in a running state and the system will return traveled-distance which will cause a great error. As shown in Figure 4 . As the positioning terminal will inevitably be up and down the stairs in the process of movement indoor , staircase is a special space object, we can get floor information through the barometric altimeter, as shown in Figure 6 . 
CONCLUSIONS
Currently the market has a mature positioning method ,including satellite positioning, Wi-Fi positioning, Bluetooth positioning, RFID positioning ultrasonic positioning etc., but all they cannot meet the needs of China's indoor emergency rescue completely because of their own defects . This paper proposes a multi-source calibration integration of indoor and outdoor positioning for the individual emergency rescue method based on the characteristics of emergency rescue are always unexpectedness, complexity and uncertainty.
The positioning method is combined with GNSS technology, RFID calibration technology; inertial navigation technology, electronic compass technology to providing accurate and reliable location data for indoor and outdoor rescue. Through the application in individual rescue in fire scene, the science and feasibility of the multi-source calibration integration of indoor and outdoor positioning method had been verified and analyzed. This kind of localization method can effectively solve the lack of effective spatial-temporal data management and event parallel evolution mechanism in emergency management. So as to save the lives and property of the people and the country with minimum cost and provide a reliable rescue strategy for the country to deal with various emergencies in an efficient and orderly manner.
